Public Health 

“The neglected tropical diseases (NTDs), a group of chronic, debilitating, and poverty- 
promoting parasitic, bacterial, and some viral and fungal infections, are among the most 
common causes of illness of the poorest people living in developing countries.” a 


Abiotic environmental factors are important in determining the 
distribution of disease-causing vectors and their life-cycles. 

Temperature 
Precipitation 
Relative humidity 
Solar radiation 
Topography 
Soil moisture 

Presence & extent of fresh water rivers, ponds, lakes 

Biotic factors - ecosystem structure and health 
Human factors- Land use, social-economic 



0 is currently focusing on 1 4 neglected tropical diseases: 


1 Chagas disease ■ Leprosy 

■ Cholera/Epidemic diarrhoea! diseases • Lymphatic lilariasis 

■ Dengue/dengue haemorrhagic fever ■ Onchocerciasis 


■ Dracunculiasis (guinea-worm disease) • Schistosomiasis 

■ Endemic Treponematoses (yaws, 1 Soil-transmitted helminthiasis 

pinta, endemic syphilis...) •Trachoma 

■ Human African trypanosomiasis 


b 


Major NTD Target Sub-Regions and Unique Ecologies. 
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The Hyperspectral Infrared Imager (HyspIRI) 
Public Health & Air Quality Applications 

Jeffrey C. Luvall 1 & Simon J. Hook 2 
Marshall Space Flight Center 1 & Jet Propulsion Laboratory 2 


N 



MptIRIPPfT hfvmiui cailigoxii 1C nm 'HucirDl Ciumfh 

1 


0.9 

sm ( i 

l ' CQ! 


0.6 

01 01 'mb 

j If 



h?o 

1 1 j 


0.7 

f [ | 


£m 

06 

“ 

1 

u 


0.5 

MrnmptaiE HSO 

ML 


0.4 

H» 

|wo 1 1 


0-3 


Triwmired 

WO 

0.2 




0.1 

LijMwI Tti+myte f, gqlfr (Lkhh 



0 





400 700 1000 1300 1600 1900 2200 2500 


TIR Response Functions 

1 i 1 300 



HyspIRI observations can be merged through a 
Land Data Assimilation System (LDAS) be used 
to drive spatially-explicit ecological models of 
NTD vectors distribution & life cycles. 
Assimilations will be driven by observational data 
LDAS and satellite-derived meteorological forcing 
data, parameter datasets, and assimilation 
observations, including: 

Precipitation from TRMM, and GPM 

Land Cover Type from HyspIRI 

Soil Moisture from AMSR-E (where applicable), 

SMAP and HyspIRI. 

Terrestrial Water Storage from GRACE and 
GRACE II. 

Surface temperature, Vegetation Fraction/ Leaf 
Area Index, and canopy physiology from HyspIRI. 
Topography from SRTM. 


Air Quality (Dust) 0 


HyspIRI hyperspectral 
measurements would provide 
global measurements of surface 
mineralogy and biotic crusts 
important in accessing the impact 
of dust in human health. 

HyspIRI surface thermal 
measurements would also help 
identify the variability of dust 
sources due to surface moisture 
conditions and map mineralogy 


The Health Effects of Dusts 



j Some aspects have been well known for decades 

■ General effects of industrial / commercial asbestos 

* Silicosis (hard rock mining) 

* Black lung (coal mining) 

j New issues and problems are arising 

* Effects of mineral dust (ic, trace asbestos) 

* Valley fever (Coccidioidomycosis) 

* Trans-oceanic dust transport 



Middle East Oust - Trade Composition 
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